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PURPOSE: To provide a structure which is excellent in heat 
resistance and by which a difference is not caused in a compression 
quantity of a pair of sealing rings arranged on the shaft directional 
both ends. 

CONSTITUTION: A thrust load applied to between shaft parts 11 
and 11 of a cross^shaped shaft 8 and bearing cups 10 and 10, is 
supported by pins 16a and 16a made of PPS. These respective pins 
16a and 16a have both end large cross- sectional area parts 21 and 
21 and an intermediate small cross sectional area part The shaft 
directional both ends of this small cross-sectional area part and the 
respective large cross-sectional area parts 21 and 21 are 
connected to each other by intermediate cross-sectional area parts 
23 and 23. When the bearing cups 10 and 10 are installed, the 
respective intermediate cross-sectional area parts 23 and 23 start 
to be compressive^ deformed after the small cross-sectional area 
part collapses. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1] The circular hole by which each was mutually formed in the both ends of one pair of York formed in 
bifurcation, and each York at this alignment The bearing cup of the shape of a closed-end cylinder by which inner 
fitting immobilization was carried out inside each above-mentioned circular hole in the condition of having made 
mutual opening countering, The spider by which each has four shanks formed in the shape of a cylinder, and each 
shank was inserted in it into each above-mentioned bearing cup, The radial bearing prepared between the inner skin 
of each above-mentioned bearing cup, and the peripheral face of each above-mentioned shank, The seal ring 
prepared between the base of the above-mentioned spider, and opening of each above-mentioned bearing cup, The 
insertion hole of the owner bottom formed [ shaft orientations ] inside the above-mentioned spider in the condition 
of carrying out opening to the end face of each above-mentioned shank, It is inserted in each insertion hole and the 
back end of this insertion hole dashes each end. In the universal joint equipped with the pin made of synthetic resin 
dashed against the base of each above-mentioned bearing cup in each other end The synthetic resin which 
constitutes each [ these ] pin is a polyphenylene sulfide system. And each above-mentioned pin The universal joint 
characterized by having the large cross-section section which can be freely inserted in each above-mentioned 
insertion hole, and the small cross-section section and the interruption area section which were formed in shaft- 
orientations both ends, and which were mutually prepared in shaft orientations [ both ********** ] at the serial. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The universal joint concerning this invention is included in the steering system of an 

automobile, and it is used in order to transmit a motion of a handle shaft to steering gear. 

[0002] 

[Description of the Prior Art] The spider joint called a Cardan joint is widely known from the former as a universal 
joint used for the steering system of an automobile. For example, the universal joint included in a steering system as 
shown in drawing 10 as shown in drawing 1 1 is indicated by JP, 5-3652, U. As shown in drawing 10 , a steering system 
transmits a motion of a steering wheel 1 to steering gear 4 through a steering shaft 2 and an intermediate shaft 3, 
and it constitutes it so that a wheel may be steered by these steering gear 4. Usually the above-mentioned steering 
shaft 2 and the input shaft 5 of steering gear 4 are not mutually formed on the same straight line. For this reason, 
the intermediate shaft 3 was formed among both the above-mentioned shafts 2 and 5, and the edge of the both 
ends of this intermediate shaft 3, a steering shaft 2, and an input shaft 5 is combined through the universal joints 6 
and 6 set as the object of this invention. 

[0003] Drawing 12 is added and explained to above-mentioned drawing 1 1 about the structure of each [ these ] 
universal joints 6 and 6. In addition, although the structure shown in drawing 1 1 is the so-called vibrationproofing 
joint which prevents transfer of vibration, the universal joint set as the object of this invention does not necessarily 
need to possess vibrationproofing structure. Therefore, the following explanation omits vibrationproofing structure 
and explains it about this universal joint 6. This universal joint 6 consists of one pair of York 7a and 7b where each 
was formed in bifurcation of the metal material which has sufficient rigidity, and a spider 8 built with hard metals, 
such as alloy steel. The circular holes 9 and 9 of this alignment are mutually formed in the both ends of each above- 
mentioned York 7a and 7b. And inner fitting immobilization is carried out in the condition of having made mutual 
opening the bearing cups 10 and 10 too built by each circular holes 9 and 9 in the shape of a closed-end cylinder 
with hard metals, such as bearing steel, countering. Moreover, the above-mentioned spider 8 has the 
configuration which made the pars intermedia of one pair of pillar sections intersect perpendicularly mutually, and 
has four shanks 1 1 and 1 1 with cylindrical each. These four shanks 1 1 and 1 1 are inserted into each above- 
mentioned bearing cup 10 and 10. And he forms the radial bearing 12 and 12, such as a needle bearing, between the 
inner skin of each [ these ] bearing cups 10 and 10, and the peripheral face of each above-mentioned shanks 1 1 and 
11, and is trying for each above-mentioned York 7a and 7b to rock by the light force to the above-mentioned spider 
8. Thus, since it constitutes, most transfer of turning effort can be performed among both [ these ] York 7a and 7b 
also in the condition that the medial axes of both [ these ] York 7a and 7b are not in agreement without producing a 
transfer loss. 

[0004] Although the basic configuration of a universal joint 6 is as above-mentioned, in such a universal joint 6, seal 
rings 14 and 14 are formed, respectively between the base 13 of the above-mentioned spider 8, and opening of each 
above-mentioned bearing cups 10 and 10. And with each [ these ] seal rings 14 and 14, it prevents that muddy 
water etc. advances into the installation part of each above-mentioned radial bearing 12 and 12, and reservation of 
the endurance of a universal joint 6 is aimed at. Furthermore, the insertion holes 15 and 15 of an owner bottom are 
formed in the four above-mentioned shanks 1 1 and 1 1 cores [ the shaft orientations of each above-mentioned 
shanks 1 1 and 1 1 ] in the condition of carrying out opening to the end face of each [ these ] shanks 1 1 and 11, 
respectively. And inside each [these ] insertion holes 15 and 15, the pins 16 and 16 made of synthetic resin are 
inserted as indicated in detail by JP,64-2982,Y. 

[0005] Each [ these ] pins 16 and 16 were conventionally built by the configuration as shown in drawing 13 or 
drawing 14 . That is, the flange-like major diameters 18 and 18 are formed in the shaft-orientations both ends of the 
cylinder-like narrow diameter portion 17, and the outer edge surface of each [ these ] major diameters 18 and 18 is 
made into the truncated-cone-like protrusion sides 19 and 19. What the example shown in drawing 13 covered the 
end face section of each above-mentioned major diameters 18 and 18 from the shaft-orientations both ends of the 
above-mentioned narrow diameter portion 1 7, and formed ribs 20 and 20, and the example shown in drawing 14 omit 
such ribs 20 and 20. Anyway, at the time of the assembly of the above-mentioned universal joint 6, each [ these ] 
pins 16 and 16 are inserted in each insertion holes 15 and 15, the back end of each [ these ] insertion holes 15 and 
15 dashes an end, and the other end is dashed against the base of each above-mentioned bearing cups 10 and 10. 
[0006] Such pins 16 and 16 prevent that the distance of the open end of each [ these ] bearing cups 10 and 10 and 
said base 13 is shortened too much by being stubborn between each above-mentioned bearing cups 10 and 10 and 
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each above-mentioned shanks 11 and 11. This is for preventing that said each sealing 14 and 14 is compressed too 
much, or the amount of compression falls too much on the contrary. Namely, between said spider 8 and each 
above-mentioned bearing cups 10 and 10, thrust loading is added at the time of use of a universal joint 6. If it is not 
coped with at all for this reason, it is because the seal ring 14 of the side for thrust load Jusaku (support side) is 
compressed too much, endurance is spoiled, the amount of compression of the seal ring 14 of the opposite side 
(anti-support side) falls too much and the seal nature by this seal ring 14 is spoiled. Each above-mentioned pins 16 
and 16 are supporting such thrust loading, and have the duty which holds the amount of compression of each 
above-mentioned seal rings 14 and 14 in the fitness range. 

[0007] In order to perform wearing of each above-mentioned pins 16 and 16 which achieve such a duty, each 
[ these ] pins 16 and 16 are first inserted in each above-mentioned insertion holes 15 and 15 which exist in a shaft- 
orientations opposition. Under the present circumstances, each pins 16 and 16 are pressed fit even in the back end 
of each [ these ] insertion holes 15 and 15 in each above-mentioned insertion hole 15 and 15, carrying out plastic 
deformation of the periphery edge section of each of said ribs 20 and 20, in using the pin 16 shown in drawing 1 3 . 
Each [ these ] pins 16 and 16 are not carelessly omitted from each insertion holes 15 and 15 after press fit. In case 
the pin 16 without ribs 20 and 20 shown in drawing 14 is used, after inserting pins 16 and 16 in each above- 
mentioned insertion holes 15 and 15, each [these ] pins 16 and 16 are pressed down that omission of pins 16 and 
16 should be prevented in between [ before equipping with the bearing cups 10 and 10 so that it may following-** ]. 
[0008] Thus, each insertion hole 15 and where pins 16 and 16 are inserted into 15, said each shanks 11 and 11 are 
located in the circular hole 9 of the York 7a (7b) concerned, and 9. And each above-mentioned bearing cups 10 and 
10 are pressed fit from an outer edge opening side in the above-mentioned circular hole 9 and 9, each [ these ] 
bearing cups 10 and 10 are further turned to each above-mentioned shanks 11 and 11, and it presses in the 
direction brought close mutually. Of course, said seal rings 14 and 14 are attached outside the end face section of 
each above-mentioned shanks 11 and 11 in advance of this press activity. Moreover, in the case of a press activity, 
said radial bearing 12 and 12 is set inside each above-mentioned bearing cups 10 and 10. Furthermore, the open end 
of each above-mentioned bearing cups 10 and 10 is beforehand extracted to the method of the inside of the 
diameter direction. 

[0009] Each above-mentioned pins 16 and 16 are compressed into shaft orientations by it at the same time inner 
fitting immobilization of the bearing cups 10 and 10 of the shaft-orientations opposite side is carried out by the 
above-mentioned press activity in the predetermined location in each above-mentioned circular hole 9 and 9. That 
is, by being strongly pinched between the base of each above-mentioned bearing cups 10 and 10, and the inner side 
of each above-mentioned insertion holes 15 and 15, the narrow diameter portions 17 and 17 of each above- 
mentioned pins 16 and 16 deform in the shape of a beer barrel, as shown in drawing 12 . It prevents that stretch 
each above-mentioned pins 16 and 16 between the base of each above-mentioned bearing cups 10 and 10, and the 
inner side of each above-mentioned insertion holes 15 and 15, and each [ these ] bearing cups 10 and 10 displace 
them to shaft orientations irrespective of said thrust loading in this condition. Consequently, the amount of 
compression of each above-mentioned seal rings 14 and 14 is kept proper. Since the touch area of the base of each 
above-mentioned bearing cups 10 and 10 and each above-mentioned protrusion sides 19 and 19 is small, it projects 
with each [ these ] base, and the friction loss in a contact part with fields 19 and 19 is small, and ends. 
[0010] In addition, polyacetal resin was conventionally used as synthetic resin which constitutes these pins 16 and 
16. The relation of the compressive load and the amount of compression at the time of applying a compressive load 
to the pins 16 and 16 made of polyacetal resin will become smooth as the chain line a shows to drawing 15 . In other 
words, few differences of a compressive load do not influence the amount of compression greatly. Therefore, a big 
difference does not arise with said press activity in the amount of compression of one pair of pins 16 and 16 which 
exist in a shaft-orientations opposition. That is, the compression property of each [ these ] pins 16 and 16 may 
change somewhat with errors (a dimension error, quality error of an ingredient) which are not avoided on 
manufacture. If the relation between a compressive load and the amount of compression is smooth as shown in the 
above-mentioned chain line a, a big difference will not arise in the amount of compression of one pair of seal rings 
14 and 14 which a big difference does not arise in the amount of compression of the one above-mentioned pair of 
pins 16 and 16, and exist in a shaft-orientations opposition. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional universal joint which is 
constituted as mentioned above and acts, it originates in the quality of the material of the synthetic resin which 
constitutes pins 16 and 16, and there is a point which is described below and which should be solved. That is, the 
universal joint 6 which constitutes a steering system is formed in a hot engine room to whose thermal resistance 
not being [ the polyacetal resin currently used conventionally ] necessarily enough as synthetic resin which 
constitutes these pins 16 and 16. Especially, it is in the inclination for the temperature in an engine room to become 
high, by space reduction in the engine room by the improvement in engine power and the increase of auxiliary 
machinery in recent years etc. And since the universal joint for steering systems often adjoins an exhaust pipe and 
is arranged, it must also take into consideration being made a considerable elevated temperature. In the case of 
the pins 16 and 16 made of polyacetal resin, if ** made an elevated temperature, it may soften and deform, 
consequently a clearance may be generated between the edge of each pins 16 and 16, and the base of the bearing 
cups 10 and 10. And when a clearance is generated, shakiness is produced in universal-joint 6 part, and phenomena 
which are not desirable, such as giving displeasure to the operator who operates a steering wheel 1 ( drawing 10 ), 
occur. 
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[0012] Although the above problems are solvable if the thing (referred to as "PPS" below.) of the polyphenylene 
sulfide system which has the outstanding thermal resistance as synthetic resin which constitutes each above- 
mentioned pins 16 and 16 is used, instead, it originates in the property of PPS and a problem which is described 
below occurs. That is, a broken line b comes to show the relation of the compressive load and the amount of 
compression at the time of applying a compressive load to the pin made from PPS to drawing 15 . The yield point 
appears clearly as a material property of PPS a passage clear from this broken line b. As this result if a 
compressive load and the amount of compression exceed constant value, the amount of compression will become 
large (mostly) in spite of the variation of a compressive load being small (few) suddenly. If the above-mentioned 
yield point exists in the part which separated from the use range and PPS constitutes the pins 16 and 16 built into 
the universal joint 6 generally used as an object for steering systems etc. although it does not become especially a 
problem, this yield point will appear in use within the limits. 

[0013] Thus, when the yield point appears in use within the limits, the amounts of compression of one pin 16 tend to 
differ greatly as compared with the amount of compression of the pin 16 of another side among one pair of pins 16 
and 16 prepared in the shaft-orientations opposite side. That is, it originates in the error which avoids on 
manufacture and is not **, and at the time of the pushing activity which pushes in the bearing cups 10 and 10 in a 
circular hole 9 and 9, before the narrow diameter portion 1 7 of the pin [ on the other hand / (for example upper part 
of drawing 1 2 ) ] 1 6 reaches at the yield point the narrow diameter portion 1 7 of the pin 1 6 of another side (for 
example, lower part of drawing 12 ) may reach the yield point. In such a case, compared with the amount of 
compression of above-mentioned one pin 16, the amount of compression of the pin 16 of above-mentioned another 
side increases with the pushing activity continued also after the narrow diameter portion 1 7 of the pin 16 of another 
side reached at the yield point, the yield point of the narrow diameter portions 17 and 17 of the one above- 
mentioned pair of pins 16 and 16 — **** — although what is necessary is just near, when separated, the amounts 
of compression of these one pairs of pins 16 and 16 will differ greatly, as shown in drawing 12 . Consequently, there 
is much amount of compression of the seal ring 14 corresponding to the pin 16 of above-mentioned another side 
(becoming excessive), and the amount of compression of the seal ring 14 corresponding to above-mentioned one pin 
16 decreases (it runs short). 

[0014] Dispersion of the amount of compression of seal rings 14 and 14 based on the bias of the amount of 
compression of such pins 16 and 16 causes the lack of endurance of the seal ring 14 concerned (when the amount 
of compression is excessive), and aggravation of the seal engine performance (when the amount of compression 
runs short). For this reason, conventionally, total inspection of the amount of compression of the seal rings 14 and 
14 of the universal joint 6 which completed attachment of the bearing cups 10 and 10 was carried out, and the 
defective was discarded. For this reason, the manufacturing cost of a universal joint 6 was made high according to 
yield aggravation. 

[0015] In order to make it the amount of compression of the pins 16 and 16 prepared in the shaft-orientations 
opposite side irrespective of dispersion in the compression property of each above-mentioned pins 16 and 16 not 
vary, it is possible to do the pushing activity of the above-mentioned bearing cups 10 and 10, where a spider 8 is 
fixed. That is, support immobilization of the two (for example, arranged to the horizontal direction of drawing 12 ) 
shanks 1 1 and 1 1 which do not do a pushing activity among four shanks 1 1 and 1 1 which constitute a spider 8 is 
carried out, and the above-mentioned pushing activity is done. Thus, although dispersion in the above-mentioned 
amount of compression can be prevented if a pushing activity is done, the activity which fixes a spider 8 will be 
needed, the production process of a universal joint 6 will be complicated, and the manufacturing cost of a universal 
joint 6 will be too made high. The universal joint of this invention is invented in view of such a situation. 
[0016] 

[Means for Solving the Problem] One pair of York where each was formed in bifurcation like the conventional 
universal joint which mentioned the universal joint of this invention above, The circular hole mutually formed in the 
both ends of each York at this alignment, and the bearing cup of the shape of a closed-end cylinder by which inner 
fitting immobilization was carried out inside each above-mentioned circular hole in the condition of having made 
mutual opening countering. The spider by which each has four shanks formed in the shape of a cylinder, and each 
shank was inserted in it into each above-mentioned bearing cup, The radial bearing prepared between the inner skin 
of each above-mentioned bearing cup, and the peripheral face of each above-mentioned shank. The seal ring 
prepared between the base of the above-mentioned spider, and opening of each above-mentioned bearing cup. The 
insertion hole of the owner bottom formed [ shaft orientations ] inside the above-mentioned spider in the condition 
of carrying out opening to the end face of each above-mentioned shank. It has the pin made of synthetic resin 
which was inserted in each insertion hole, was dashed by the back end of this insertion hole in each end, and was 
dashed against the base of each above-mentioned bearing cup in each other end. 

[0017] Especially the synthetic resin that constitutes each [ these ] pin in the universal joint of this invention is 
PPS. And each above-mentioned pin is equipped with the large cross-section section which can be freely inserted 
in each above-mentioned insertion hole, and the small cross-section section and the interruption area section which 
were formed in shaft-orientations both ends and which were mutually prepared in shaft orientations [ both 
] a t the serial. 

[0018] 

[Function] When each pin stretches between the back end of an insertion hole, and the inside of a bearing cup in 
the operation and list which transmit turning effort between one pair of shafts to which the universal joint of this 
invention constituted as mentioned above does not exist on the same straight line, the operation which regulates 
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the amount of compression of a seal ring in the fitness range is the same as that of the conventional universal joint 
mentioned above. 

[0019] Especially, in the case of the universal joint of this invention, relation between the compressive load of each 
above-mentioned pin and the amount of compression can be smoothed. That is, if a compressive load joins each 
[ these ] pin, the small cross-section section will deform first and, subsequently the interruption area section will 
deform, the time of the interruption area section beginning to deform — the one above-mentioned pair of pins — 
each — being certain — extent compression is carried out. Before starting deformation of the interruption area 
section, the yield point of PPS is passed in the small cross-section section which is easy to deform, but after the 
small cross-section section is fully compressed, the interruption area section of the one above-mentioned pair of 
pins begins to be compressed by the ability of a compressive load to be applied further. In other words, a breakdown 
of the interruption area section occurs succeedingly after a breakdown of the small cross-section section. 
Consequently, the apparent property as the whole pin turns into the smooth property that the yield point does not 
exist, and producing a big difference of it in the amount of compression of the interruption area section of the one 
above-mentioned pair of pins is lost. 

[0020] Consequently, in spite of using PPS which has the outstanding thermal resistance, each amount of 
compression of one pair of seal rings which exist in a shaft-orientations opposition can be dedicated to fitness 
within the limits like the case where polyacetal resin is used. 
[0021] 

[Example] Drawing 1 -4 show the first example of this invention. In addition, PPS is used for the description of this 
invention as pins 16a and 16a, and it is in the point of having devised the configuration of each above-mentioned 
pins 16a and 16a so that it may dedicate each amount of compression of one pair of seal rings 14 and 14 moreover 
prepared in the shaft-orientations opposition of a spider 8 to the fitness range. Since [ which was mentioned 
above ] it is conventionally the same as structure, the structure of other parts and an operation omit or simplify the 
explanation which gives the same sign to an equivalent part and overlaps, and explain it focusing on the description 
part of this invention hereafter. In addition, although the universal joint 6 shown in drawing 1 is not equipped with 
vibrationproofing structure, it is free to give vibrationproofing structure, as shown in said drawing 1 1 . 
[0022] The cylindrical large cross-section sections 21 and 21 are formed in the shaft-orientations (vertical direction 
of drawing 1 -3) both ends of the pins 16a and 16a made from PPS. The outer diameter of these large cross- 
section sections 21 and 21 is the same as the bore of the insertion holes 15 and 15 which carried out opening to 
the end-face center section of four shanks 1 1 and 1 1 which constitute a spider 8, or is slightly made smaller than 
this bore. Therefore, each [ these ] ********** 21 and 21 can be freely inserted in each above-mentioned insertion 
holes 15 and 15. Moreover, the cylinder-like small cross-section section 22 is too formed in the shaft-orientations 
center section of each above-mentioned pins 16a and 16a. And the interruption area sections 23 and 23 are formed, 
respectively between the shaft-orientations both ends of this small cross-section section 22, and each above- 
mentioned ********** 21 and 21. 

[0023] Each above-mentioned pins 16a and 16a which have such a configuration are inserted in the insertion holes 
15 and 15 formed in each shanks 11 and 1 1, respectively, and are made to stretch between the back end of each 
[ these ] insertion holes 15 and 15, and the base of each bearing cups 10 and 10. In the case of the example of 
illustration, each above-mentioned ********** 21 and 21 is covered from each above-mentioned interruption area 
sections 23 and 23, and ribs 20 and 20 are formed. Therefore, each above-mentioned pins 16a and 16a inserted into 
each above-mentioned insertion hole 15 and 15 are not carelessly omitted before wearing of each above-mentioned 
bearing cups 10 and 10. 

[0024] In the case of the universal joint of this invention constituted including the above pins 16a and 16, relation 
between the compressive load of each [ these ] pins 16a and 16a and the amount of compression can be smoothed, 
and the amount of compression of one pair of pins 16a and 16a prepared in the shaft-orientations opposite side can 
almost be equalized. That is, if a compressive load joins each above-mentioned pins 16a and 16a with the pushing 
activity of one pair of circular holes 9 formed in York 7a, and each above-mentioned bearing cups 10 and 10 into 
nine, the above-mentioned smallness cross-section section 22 will carry out a compression set first. And where [ a 
certain ] the extent compression set has been carried out, each above-mentioned interruption area sections 23 and 
23 start [ this small cross-section section 22 ] a compression set In addition, while the small cross-section section 

22 is carrying out the compression set, the compression set also of the above-mentioned interruption area sections 

23 and 23 is carried out slightly, but it is far few if compared with the deformation of the small cross-section 
section 22. 

[0025] therefore — the time of each above-mentioned interruption area sections 23 and 23 beginning to carry out a 
compression set substantially — - the one above-mentioned pair of pins 16a and 16a — each — the compression set 
of the above-mentioned smallness cross-section section 22 — being certain — extent compression is carried out 
In addition, before deformation of each above-mentioned interruption area sections 23 and 23 is started by this 
appearance, the yield point of PPS is passed in the above-mentioned smallness cross-section section 22. In 
addition, the amount of compression as each above-mentioned pin 16a and the whole 16a does not yet arrive at the 
use range in the phase where the compression set of each above-mentioned interruption area sections 23 and 23 is 
started. 

[0026] In other words, when each above-mentioned interruption area sections 23 and 23 start a compression set 
substantially, the compression set of the above-mentioned smallness cross-section section 22 has almost been 
carried out. Therefore, even if a difference is in the yield point of the small cross-section section 22 of the one 
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above-mentioned pair of pins 16a and 16a, it is at the pushing completion time of one pair of bearing cups 10 and 
10, and this difference hardly affects the amount of compression of pin 16a and the whole 16a. 

[0027] After the above-mentioned smallness cross-section section 22 has been compressed, each interruption area 
sections 23 and 23 of the one above-mentioned pair of pins 16a and 16a are being able to apply a compressive load 
further with pushing activity continuation of the one above-mentioned pair of bearing cups 10 and 10, and begin to 
be compressed substantially. And these one pairs of pins 16a and 16a are that each interruption area sections 23 
and 23 are compressed in addition to each small cross-section section 22, and are compressed the specified 
quantity every as a whole, respectively. That is, only the part by which each [ these ] pins 16a and 16a applied the 
amount of compression in each above-mentioned interruption area section 23 and 23 parts to the amount of 
compression in the smallness cross-section section 22 above-mentioned part is compressed as a whole. 
[0028] In order that the amount of compression in the above-mentioned smallness cross-section section 22 might 
occupy a certain extent among the amounts of compression as every [ whole ] such each pin 16a and 16a, the 
amount of compression of each above-mentioned interruption area sections 23 and 23 was restricted. Therefore, by 
compression of each [ these ] interruption area sections 23 and 23. even if it does not pass the yield point or 
passes, it only passes at the one above-mentioned pair of bearing cups 10, and just before [ completion ] the 
pushing activity of ten. Therefore, a big difference is not produced in the amount of compression of the interruption 
area sections 23 and 23 of the one above-mentioned pair of pins 16a and 16a. Thus, since these one pairs of pins 
16a and 16a compress the interruption area sections 23 and 23 further where the amount of compression by the 
above-mentioned smallness cross-section section 22 is secured, as a continuous line c shows the apparent 
compression property of each [ these ] pins 16a and 16a to drawing 15 , they become the smooth thing in which the 
yield point does not exist. 

[0029] Therefore, in spite of using PPS which has the outstanding thermal resistance, it can avoid producing the big 
difference to the amount of compression of one pair of pins 16a and 16a which" exist in a shaft-orientations 
opposition like the case where polyacetal resin is used. Consequently, each amount of compression of one pair of 
seal rings 14 and 14 too prepared in the shaft-orientations opposition can be dedicated to fitness within the limits. 
For this reason, endurance does not fall, or which seal ring 14 is compressed too much, the amount of compression 
of the seal ring 14 of the opposite side is insufficient, and the seal engine performance is not spoiled. 
[0030] In addition, in order to make smooth the apparent compression property of pin 16a made from PPS, it was 
checked by experiment of this invention person that what is necessary is just to regulate the dimension of this pin 
16a as follows. First, when spacing D21 of the large cross-section section 21 formed in shaft-orientations both ends 
and 21 comrades is set to 1.0, the die-length dimension L22 of the small cross-section section 22 is dedicated to 
the range of 0.25-0.4 (L22=(0.2 5-0.4) D21). The absolute value of this die-length dimension L22 is the amount of 
compression L0 required as the whole pin 16a. It is small, in short, the above-mentioned smallness cross-section 
section 22 compresses completely — also having (coming to need a load ********** in order to compress more 
than it) — the amount of compression — the above — the required amount of compression L0 it does not reach — 
the above-mentioned die-length dimension L22 is regulated like. Moreover, the die-length dimension of the 
interruption area sections 23 and 23 which exist in the shaft-orientations both sides of the above-mentioned 
smallness cross-section section 22 is mutually made equal. Furthermore, when the cross section S23 of each 
[ these ] interruption area sections 23 and 23 is set to 1, the cross section S22 of the above-mentioned smallness 
cross-section section 22 is dedicated to the range of 0.5-0.7 (S22=(0.5-0.7) S23). 

[0031] Next, drawing 5 -7 show the second example of this invention. In the case of this example, each forms the 
reinforcing ribs 24 and 24 covering shaft orientations in the four peripheral face location of the small cross- 
sectional-area section 22 of pin 16b made from PPS. In the case of this example, the above-mentioned smallness 
cross-section section 22 stops easily being able to bend, in case the above-mentioned pin 16b is pressed fit in the 
insertion hole 15 based on existence of such reinforcing ribs 24 and 24. In the case of this example, the cross- 
sectional area of the small cross-sectional-area section 22 should contain these reinforcing ribs 24 and 24. That is, 
it is necessary to fill the formula (S22=(0.5-0.7) S23) of the above-mentioned cross-sectional-area regulation with 
the cross-sectional area containing the cross-sectional area of reinforcing ribs 24 and 24. In addition, the number of 
the above-mentioned reinforcing ribs 24 and 24 is not regulated especially from the field of the function of pin 16b. 
However, if the number of reinforcing ribs 24 and 24 is made into 2 or 4 and it arranges to circumferencial direction 
regular intervals, since an undercut part is lost at the time of injection molding and it can fabricate in the mold of 
simple 2 cracks, it is advantageous. Other configurations and operations are the same as that of the first example 
mentioned above. 

[0032] Next, drawing 8 -9 show the third example of this invention. In the case of this example, the cross-section 
configuration of the small cross-section section 22 of pin 16c made from PPS is made into the square. Other 
configurations and operations are the same as that of the case of the first example mentioned above. In addition, 
although each of each examples of illustration has sandwiched the small cross-section section 22 from shaft- 
orientations both sides by one pair of interruption area sections 23 and 23, in order to acquire the operation 
effectiveness of this invention, you may not necessarily be such arrangement. In short the small cross-section 
section 22 and the interruption area section 23 per piece [ at least ] should just be mutually prepared in shaft 
orientations for the large cross-section section 21 of both ends, and 21 comrades at the serial. However, if it is 
made arrangement like the example of illustration, the level difference between the cross-section sections which 
adjoin shaft orientations is lessened, and there is effectiveness, like deformation accompanying shaping can be made 
small. 
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[0033] 



[Effect of the Invention] Since the universal joint of this invention is constituted as it was stated above, and it acts, 
coincidence acquires the effectiveness of ** of a degree - **. 

** Since sufficient thermal resistance is securable with use of the pin made from PPS ( even if it uses it under the 
hot environments in an engine room etc. for a long period of time, it is hard to generate faults, such as shakiness. 
** Since the amount of compression of a seal ring can be made proper, reservation of the endurance of this seal 
ring and the seal engine performance can be aimed at 

** Since the troublesome activity of fixing a spider is not needed at the time of assembly, reduction of a price can 
be aimed at together with the yield of a product improving. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The partial cutting side elevation showing the first example of this invention. 

[Drawing 2] Drawing equivalent to the A-A cross section of drawing 1 which shows the condition of having equipped 
the spider only with one York. 

[Drawing 3] The expansion side elevation of the pin used for the first example. 
[Drawing 4] The B-B sectional view of drawing 3 . 

[Drawing 5] The partial expanded sectional view showing'the second example of this invention in the condition in the 
middle of pushing of a bearing cup. 

[Drawing 6] The side elevation of the pin used for the second example. 

[Drawing 7] The C-C sectional view of drawing 6 omitting and showing a park •- - — ■ -- ■ - - " 

[Drawing 8] The side elevation of a pin showing the third example of this invention. 

[Drawing 9] The D-D sectional view of drawing 8 omitting and showing a part. 

[Drawing 10] The perspective view of the steering system incorporating a universal joint. 

[Drawing 1 1] The partial cutting side elevation showing one example of a universal joint known from the former. 

[Drawing 12] The same drawing as drawing 2 showing the conventional universal joint. 

[Drawing 13] The side elevation showing the 1st example of the pin currently used conventionally. 

[Drawing 14] The side elevation showing this 2nd example. 

[Drawing 1 5] The diagram showing the relation between the compressive load which joins the shaft orientations of a 
pin, and the amount of compression covering the shaft orientations of a pin. 
[Explanation of agreement] 

1 Steering Wheel 

2 Steering Shaft 

3 Intermediate Shaft 

4 Steering Gear 

5 Input Shaft 

6 Universal Joint 
7a, 7b York 

8 Spider 

9 Circular Hole 

10 Bearing Cup 

11 Shank 

12 Radial Bearing 

13 Base 

14 Seal Ring 

15 Insertion Hole 
16, 16a, 16b, 16c Pin 

17 Narrow Diameter Portion 

18 Major Diameter 

19 Protrusion Side 

20 Rib 

21 Large Cross-Section Section 

22 Small Cross-Section Section 

23 Interruption Area Section 

24 Reinforcing Rib 



[Translation done.] 
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Sf>©ffii8?gfS£EE!fflS£©B8^*»63&>{C-r*2.. 

§P*5^L-^»'SB#*-C. ±sai*f©b->«<5Jtlfe. 

aitrcc. set* l*c vMRffiaarc pps ©Kt^*sifl 
•rs*s. /MKMas^+^KBEissnfcatc. ±sai*t 

>^(*£ l,T©JM»W±©#tttt. 

lift. »e>*»ft«Ftttft»). ±Ei»©tr>©*WBMi 

^©ffiSlfi^AtftM^D-S^ft < ft-S. 
[0 02 0] C ©iS*. fitlA:mR(tt««r £ P P S £ 

•s. 

[0 02 1 ] 

[ Hife^a 3 S1~4«*^I3©^— HJfiW€r^L/*Ct> 
*. j*. 49H!«DWfllU:. f>16a. 16aittP 
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tc i *t©->-;u > y i 4 , 14 ©E^s*<5jn fcStt 

®H(Cffl«)^< . ±fB&£> 16 a. 16 a ©*£!#£ 
X*L//c*(c*2,„ *©f6©gp#©:flJj&Rtfm??tt. 15 

**l8©1*«W»*4>'WciWJ|-r4. ft, IlKSUc 

[0022] PPSSOf>16a, 16a©fTO 

gP2 1. 2 l*»JSRUr«,»&. C © AIRiSIISP 2 1 . 2 
lO^tt. +*W8*««tr4 4*<D*W»l 1. 11 
©iSE#ifeSPCtPSPLfclfA?Ll 5. 1 5©rt&<t|5lD 

6#*fKBBSgP2 1 . 2 1tt. ±IBSJ$A?l 15,15 
<C*A@&-C*S. X. ±IB#f>l 6a, 16 a©$*_ 
*lfiJ**»«:'H:. ^B9R^©'J'«Bfl«»2 2*»« 
UTt>*. *LT, C©/hBlrffi«SIJ2 2©ai^T[S]ffiSi 
±fB&A#rEHgP2 1,21 £©|g|K:. ^ft-?<n*i0rffl 
fSSP2 3. 2 3*aft^ri»4. 20 
[0023] C©m^Jgtt5:Wf £±IB&e> 16a, 

1 6 a«, 1 1,11 ttBtftLtcmAK 
15, 15tCjfAL, cne.#»A?L15, 15©Hiai 
iS«g*?^10, 1 OWJgMiWRgT^oSgfctST 

H*%<DXttffl®WgtCK. ±fB&«P®rM«SP2 
3 , 2 3*>6±IB#A»rS5»gP2 1,21 (Cl-^ty * 

2 0. 2 0^E£Lrt>S. Sfot, _tlB&»A?ll 
5, 1 5F^CCjfAL//c±l2Sf> 1 6 a. 16a#, ± 
B*tt«# v 7 1 o . io ©^#hu«c. *ffij§:ici8ig-r 

**ttttl». 30 
[0024] ±2!©«l& f> 16a. 16 *^-ClgfiR 
Stl**^©g^^©Jg^CC», Cti6#f>16 
a. 1 6 &<DKffiffim±K.1®&t<Dmm ! S:mti&U:-CZ 
T. *WriflI®lsHBiJ{CHW6ti/c l*tOf>16a, 16 
a©BE»a*«li^t9E«:r**. BP*i. 3-*7aK:^ 
fiEUfc. 1 *f©R?L9 . 9 rt'scOilBSfAS* ^10. 
1 0©ffl Uj&#f|pj|ttcflSo-C, ±IBSf> 16a. 16 
a tc BBfftf ttftiftlfc £ <!: . 5tr ±IB^»i ffiSSP 2 2 #E 
m&frtZ. *t/C. t©/NKffi*igP2 2#l££fIgEE 
ISBSBl/toofctflRT. ±IBS*»TM»gi52 3, 2 3*5 4 0 

esi^^^t*. ft. /jN»fDifsaJ2 2&EMmzu 

T^ZNllC. ±iBf»rMISgP2 3,23 *>{&&>(CBE1HI£ 
BtHfi. >mWffiW 2 2 ©^JfcBfCtb^ttfcfjgjfcK:^ 

[0 025] ft-^T, ±tB&tpiK®«gP2 3 , 2 3*5* 
JW«J«:EEIIS5Bl/*68t>4ftjS'C«. ±IB 1 *t©f> 1 6 
a , 16a ttffift h , ±M&mmm& 2 2 ©BEttSBBK 
«fc*J. *S««E»S*iT<,»S. ft. C©«K:±IBS* 
WBd«§P2 3. 2 3©^*J^^3n4WB!r^, ±IB/Jn 

1RB8W2 2 tp ps©i»«j*i saa-r*. ft. -ttB& so 
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8 

WiI15*SSP2 3, 2 3©ffii|®^^*5^$n4e^T. 
±IB&t> 16 a, 16 B.±Wt LX(DEMMte2itcm 

[0026] ±1B&*Bt®SSP2 3 , 2 

3 *MttK:EEffiXa?£Mtt-r •5^*T±IB/J^WffiaSP 
2 2«, J&<t*ffiffi^JBl,«J-3TI,>-S. fit^T. ±IBlM 
© b-> 1 6 a . 16a ©^#rffifB8B2 2 
*-,Ti 1 S=f©| 7' 1 0 . 1 0©Jf U&#3£7 
B&&T. C©^*5b*> 16 a, 16 &±W<OEMW<cB 

[0027] ±%&mmm$i2 2 aseaas n^tcm. 

tc, ±IB 1 *f© f> 1 6 a . 16 a©S*»rESSP2 
3. 23«. ±SB 1 *f©l*^* ? V 1 0 , 1 0©JfL-3i 

KWtcEaisn^«64. -ei/T. cne>i>tf©t>i 6 

a, 1 6 a «, *n^*l©/h»rMSSP2 2K:ttlATS* 
~»rfflf§gP2 3. 2 3*5ffiBI3n4*T, ?ti?n±wt 

b-cmm&-r-?EM2tiZo t*ie>&e>i6 

a, 16ati, ±IB/Ntffl5SgP2 2S5#T©IB§BK:. 
±!B-&*»i®fSgP2 3 . 2 Sgp^TCBEaiS^M^fc^- 

[0 0 2 8 ] C©«^C, §f> 1 6 a. 1 6 aS0ift 
t UT©!BiS:©5 ^. _tfE/W&rffi«SB2 2 T©ffiffi* 
^SSS^tSfibSS. ±IBS*Wr®«SP2 3. 2 3© 

EES5is«pie.n/cfc©i/«c€>. se-oT. ctie^ii 

9SP2 3. 2 3©EffiTttfGW*.£*ji3!l/*t»a\ MiS 
L/fcil,Tt±fBlM©li^*^^l 0, lOOfflLii 

*f^is©^7mKTji3a-rs^wT*4. s^-pt, ±ib 

l*f©f>16a, 1 6 a©*»rEffiSP2 3, 2 3®E 

ttttc*»tt&*£i;&*ttttt.>. c©^k, cn6i 

*t© b*> 1 6 a . 1 6 a « . ±!B/N9f®«SP 2 2 (C <fc 4 
EII«*ltfii05ttt«-CEK:«f WrffiS»2 3 . 2 3*S 
*S-r£©T. Ctr6Sf>16a. 16a©M8H*±© 
EiSI^B. a l 5 ic mwt c -e^-rim < . ^R*,* S ??«E 
U & t e <*> © i 4 . 

[0029] tot, &titcMm&*m?ZPPSZ8l 

tmmic. ffliftmttiiL&ic&tETz 1 *f©t> 1 6 

a. 1 6 a©fflNifitC*fc&g££U&l^K:Tfc*. 

c©*s^-. ^tt«5«*i6j5»teSKs9:W/c l *f©->-^ 
'J>^14, 1 4©BE*8S4. {5Jftfc»14ffiHrttc»#> 

•s**5T#s. c©^. {pjn*»©'>-^y >^i 43&sja 
y > y i 4 ©s»a*i^js u x U- ;i/tt*fcwfli&*>*-i 

-S.**5Aj:i, io 

[ 0 0 3 0 ] ft. P P S$i© f> 1 6 a ©B5iW±©E 
Sl^tt^r^e^^fcWiC-r-SaKtJ. C©f>16a© 

SP2 1, 2 ira±©raPSD ia 4 1 . OtUc^K. ^ 
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2©g3^1iL,,£0. 25-0. 4 

KliWtoS <L„= (0. 25-0. 4) D„). C©S 
3-*j£L,,©*&*MI«. f> 1 6 &±&t LXt&mKE. 

8§su iofe^si*. s». jciB>NKffl«8P2 2*^ 
&beih»l. icibJii-^K. isass^-aL.^afiJ 

T5. X, Jja/NRffi8W2 2©«*iSilWH«:fl«E^4 
(£»iffiffgP2 3. 2 3 ©SS^rateSl^K^b <•$-£. 
UK, Ctte>SWt®18SP2 3, 2 3©»tffiilS ls £ 1 10 
£ JJB/hRfflSfltflS 2 2 ©#rffl» S , , 4 0 . 

5~0. 7 (DmWlcmibZ (S„= (0. 5-0. 7) 
S„) . 

[0 03 1 ] H5~7 W*^W©SIZ1 ^JSWI*^ 

3*£SJ60S©t§£K:tt. PPS»©f>l 6b 

©/hKMasP2 2©n^®4<imtita«:. •e^-en** 
#ij©j&^tc«. c<o«ai« i ;^2 4, 2 4 ©sates 

-3*. ±ieb'>l 6 b£SA?Ll 5KQEA-rSSg«:, Jb 
SB/h»fSffiaP2 2 *s»f*itt*»«) tC < < ft*. ^JSW© 20 
t&^Ktt, /NBMggP2 2©lftffilIU:. Ztlhffl&V? 
24. 2 4l:^/cfc(Dit5. BP%. ±iBWfffi»««l 
©^ (S„= (0. 5-0. 7) S„) «, HB5S«;^2 
4,24 <DKffl«*«^*fH8l - C«fc'«"sS»* s * * • 
ft. ±IBlffi«y ^2 4, 2 4©»», tf> 1 6 b ©«SB 
©If*»6tt1SK:»W3*lttl,». (SL/- ffi«U^2 4, 2 
40a42*XB4*iU. RS^^HPBKiHS-rtl 

&-oggft©grej£Bf* *©ffe© 

[0 032] 08-9 «*B?8©^H^J6W(*^ 

i/tus. *&lkOT®J*£Kti. pps»©f> 1 6 c 
©>NKffi8iaS2 2©»rffl^ ! K*iE*0K:orc>S. -£© 

■c*s. ft, isijw&WMittffmfc. i*t©*tKffi!S 

SP23, 2 3tC«fc*)/NKHfR8P2 2=&. tt^flWffJ* 1 £ 

fcC<0i6SiTft<tt»Al>. «*. d>tt<i*>Hi 
To©^»fIffISP2 2 i*»rfflSgl52 3 tifi. Wift©* 
KBBIB8P2 1. 2 1H±©FHK, f^faKSOS^E 40 
jy«:HW6nTt»fttfjSU,». fib. 07n©*&S0l©1$fr 

[0033] 

<D PPSK©t*>©^B«:J:i5+»^W^t4?rm«-C 

x>y>;l/-Art^©«a^T'Cfi»9F^ffl 50 
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© i/-jWV>^©EEiffia*3iiE(Ct?*2>&. C<Oiy- 

<E?££0ft*. 

[Hffi©ffl*fcBWI] 

[0 1 ] **WOJII-SB«W*^»»W*»WfflH. _ 
[02] +3sMiK:— :£© 3- * ©*=fei?* UfcWK*'* 

[0 3 ] Ig-SliSflKffiJlT* e>©te*WJiB0. 
[04] 03©B-B»rffi0. 
[0 5] *»9!©l|!^ltt«* - » L,j2s * 

^©wsg-cm-rgp^tfc^Kffin. 
[06] j»r«»w«:«ffl-r & £ >©*■■. 

[07 ] — gP«r«lSU-C^-r. 06©C-C»M0. 
[08] *«W<!)»HSai«*n?r. f>©9H. 
[09 ] — gP^^BSO-C^-r. 08©D-DKffi0. 
[010] @^Ei»#*ffi*^^^7-T 'J > ^S©*4 



[sin m&iPhtohtitc&m&viw***®* 
[012] sefeooaiBm^trwf. 02 tpi«©0. 

[013] l,^cf>©^ 1 «9*^-rwJB 

0. 

[014] |HH2t?ll*^T<IJ®0. 

[015] f>©IA*l6l«Cjjn*>*ffiffi^Si £>©**# 

[^©^] 

1 xtrio^-f-A 

2 Xf-T U>^-> + ^ h 

3 iWBV> + 7h 

4 ^f7'J>^f 

5 A*Vt7h 
6 

7 a, 7 b a-* 1 
8 

9 R?L 

1 0 f 7' 

1 1 MSB 

1 2 ^yr^ttg 
1 3 »sp 

14 S^-JH) 
1 5 #A?L 

16. 16a, 16b. 16c f> 
1 7 /J^SP 

1 8 ASSP 

1 9 mmm 
20 

2 1 AKSmBP 
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[&ffaSQ 3 1 7 2 J: £?f iE©J§«S 

C^fB] ¥/3U 3*£4/i 1 7H (2 00 1. 4. 17) 



#H¥8 - 1 3 5 6 7 4 
[&HB] ¥fi&8*?5£3 1 B ( 1 9 96. 5. 3 1 ) 
[WHS J &MHt£ff8 - 1 3 5 7 
[tHI»4»] W6-27799 1 

F160 3/41 
[F I ] 

F16D 3/41 E 



[ffiHJB] ¥/&l 2*f 8£3B (2 0 0 0. 8. 3) 
[**BSiEl] 

imimm.mm%i mm 
imxtt&mEzi mi 

imimm 
imu 
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[#£S*iIE2] 

c«iFJ**«s«3 mm 

[ttJE*MUnB«] a 2 
[02] 
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